Zika virus (ZIKV) originated and continues to circulate in a sylvatic transmission cycle between non-human primate hosts and arboreal mosquitoes in tropical Africa. Recently ZIKV invaded the Americas, where it poses a threat to human health, especially to pregnant women and their infants. Here we examine the risk that ZIKV will establish a sylvatic cycle in the Americas, focusing on Brazil. We review the natural history of sylvatic ZIKV and present a mathematical dynamic transmission model to assess the probability of establishment of a sylvatic ZIKV transmission cycle in non-human primates and/or other mammals and arboreal mosquito vectors in Brazil. Brazil is home to multiple species of primates and mosquitoes potentially capable of ZIKV transmission, though direct assessment of host competence (ability to mount viremia sufficient to infect a feeding mosquito) and vector competence (ability to become infected with ZIKV and disseminate and transmit upon subsequent feedings) of New World species is lacking. Modeling reveals a high probability of establishment of sylvatic ZIKV across a large range of biologically plausible parameters. Probability of establishment is dependent on host population sizes and birthrates and ZIKV force of infection, but a network of as few as 6,000 primates with 10,000 mosquitoes is capable of supporting establishment of a ZIKV sylvatic cycle. Research on the susceptibility of New World monkeys or other small mammals to ZIKV, on the vector competence of New World Aedes, Sabethes, and Haemagogus mosquitoes for ZIKV, and on the geographic range of these species is urgently needed. A sylvatic cycle of ZIKV would make future elimination efforts in the Americas practically impossible, and paints a dire situation for the epidemiology of ZIKV and ending the ongoing outbreak of congenital Zika syndrome.
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isolations in mosquitoes, and that there was little positive or negative association between 76 amplification of ZIKV and of three other Aedes-borne arboviruses that circulate in the 77 region, YFV, DENV-2 and CHIKV [37] . Moreover our field studies in Kedougou during 78 the 2011 ZIKV amplification showed that the virus was present in all major land cover 79 classes in the region but was detected significantly more often in the forest than in other 80 land cover types [38] . In this study, ZIKV was detected in ten separate species of Aedes, To our knowledge, the susceptibility of New World monkeys to ZIKV has never been tested, 144 and it is possible that they are insusceptible to ZIKV infection or generate only low levels 145 of viremia insufficient to infect potential sylvatic vectors. However, as we have pointed out 146 in a previous review, there are free-living populations of several Old World monkey species 147 in the Americas, some of which, notably African green monkeys (which as noted above had 148 8 high forces of sylvatic DENV infection in Senegal) are known to be hosts of sylvatic ZIKV in mammal that is a competent host for ZIKV vastly increases the chances of establishment.
151
There is some serological evidence that vertebrates other than primates may also serve as 152 enzootic reservoirs of ZIKV [27, 45] . Again, ZIKV susceptibility testing of potential small 153 mammal hosts is lacking and should be a high priority for future research. 154 We also do not know the susceptibility of most New World Aedes species for ZIKV. 155 However, it has recently been shown that Ae. albopictus was likely the primary vector of For each plot, the x-axis shows the total number of mosquitoes (in two populations) and the y-axis shows the total number of non-human primates (in two populations). Left to right the panels indicate increasing in force of infection, and top to bottom decreasing non-human primate birthrate (as 1/lifespan). Other parameters: mean mosquito lifespan = 7 days; mean ZIKV recovery in NHP = 4 days; mosquito vertical transmission of ZIKV = 0; rate of yearly ZIKV introduction = 0.
